Proteinase dysbalance in pathology: the neprilysin (NEP) and angiotensin-converting enzyme (ACE) families.
Proteolytic enzymes constitute some 2% of the human genome and provide important therapeutic targets in many diseases. The identification of many novel proteases from genome sequencing programmes provides both qualitative and quantitative challenges to target identification and validation. Some approaches to dealing with these questions and addressing functional correlates of proteolytic activity at the level of molecular cell biology are provided in this review focusing on two spheres of interest: neurodegeneration and cardiovascular regulation. The role and regulation of the neprilysin (NEP) family of metalloproteinases is highlighted in particular in the context of proteolytic events underlying the pathology of Alzheimer's disease. The second exemplar involves the newly appreciated complexity of the renin-angiotensin system as a regulator of the cardiovascular system. The application of functional genomics approaches to the discovery of angiotensin-converting enzyme-2 (ACE2) as a counterbalance to the well known hypertensive target ACE will be highlighted and their differential cellular targeting and enzymology addressed. Finally, the serendipitous discovery of ACE2 as the SARS virus receptor illustrates the surprises always in store from nature.